Abstract
INTRODUCTION
Fish, like all living organisms, have a very close relationship with the environment they live in. The state of stocks of the main commercial fish species depends on the industrial fishing activity, but at the same time on the health status of the fish population. The distribution chain for fish and fishery products may involve an important series link between the aquaculture/fisheries sector and the final consumer. Majority of fish products are sold internationally, especially the commercial species with high value (Nicolae et al., 2015) . By the disease state we understand a complex of phenomena and organic manifestations in interrelation with a pathogen or more, from the moment of contact and until the consequences disappear. The emergence of a disease state in a population is based on stress, which reduces the resistance of organisms and favors the release of infectious, parasitic or other diseases (Bagge et al., 2004; Munteanu and Bogatu, 2003) . The knowledge of biological information about fish growth denotes the well-being and adaptation to the aquatic environment (Stavrescu-Bedivan et al., 2016) . Infectious diseases, parasitic or constitutional, can cause growth, reproduction and nutrition disturbances within a population, and often even death of the fish. Research over the last decades has shown a continuous depletion of the Black Sea biodiversity in response to environmental alterations, but also due to inadequate fisheries management by increasing fishing effort and the use of inappropriate gears, despite the obvious reduction in stocks. Apart from these reasons, or even from these causes, we can say that stock reduction can also be determined by the health status of fish populations in their natural environment. In the natural living environment, the occurrence and spreading of diseases is more difficult to detect and combat, even if in some cases a disease could destroy an entire stock. The occurrence of diseases in the natural environment can be determined in the conditions in which pollution of seawater with domestic and industrial waste waters increases. Often, these pollutants have led to losses in the ichthyofauna, especially as a result of asphyxia and intoxication. Fish diseases can be caused by infectious pathogens (viruses, bacteria, parasites) and noninfectious pathogens (non-specific diseases). Nonspecific diseases are formed on the background of multiple causes that in most cases include environmental factors, but also nutritional deficiencies, which often create favorable conditions for the emergence of specific diseases (infectious and parasitic), by weakening the natural defence capacity of the organism, as well as by creating pathogenic microorganism entry gates (Dumitrescu, 1993) . Bacterial infections of fish in the natural environment are numerous, some of them producing significant mortality in natural fish populations, which are a permanent danger to the health of fish populations. The gravity of a bacteriosis is directly related to the infected dose and to the receptivity of the fish (Radulescu et al., 1976) . Parasitic diseases of marine fish are caused by animal parasites -protozoa, worms and crustaceans. Sources of invasive disease can be infested fish, fish carrying parasites, infested fish corpses. The invasions spread along with parasite bearing fish through their feeding and spawning migrations, the intermediate hosts of different parasites, specific vectors through water (where parasites often not only develop well, but also multiply) and, finally, by direct contact (Sinderman, 1970 (Sinderman, , 1987 . The influence of parasitoses on the host organism is very different, from mechanical lesions and tonic influence due to slowing of growth and decreased appetite, to serious injuries, destruction of infected organs and tissues, intoxication and death of fish Zaharia and Dumitrescu, 1998; Zaharia et al., 2012) . The severity of parasitic diseases is dependent on parasites (the way and degree of adaptation to parasitism, their number and speed of propagation) and, on the other hand, on hosts (the constitution and predisposition towards parasitism, etology etc.) (Anderson and Gordon, 1982) . In recent years, marine parasite fauna research has taken on a particular scale, parasites being used as biological markers of fish and important indicators for studying fish movements, migrations and assessing natural stocks. Parasites are one of the causes of the decline in fish populations (MacKenzie and Abaunza, 1998; Lester, 1984) . Thus, the death of sprat at a parasitisation intensity of 300 worms of the species Contracaecum sp./host (Gaevskaya and Kovaleva, 1975) was reported.
MATERIALS AND METHODS
For the identification of infectious-contagious and parasitic diseases, the biological material consisted of the fish collected along the Romanian coast, from Sulina to Vama Veche (Figure 1 ). Between 10 and 20 individuals of fish were tested, depending on the availability of biological material, but also on isolated specimens in the case of turbot, sprat, anchovies and horse mackerel. The identification of bacteria causing infections in marine fish is carried out by performing cultures from the main affected organs of the fish, especially the liver, blood, kidneys, and internal and external bleeding lesions. From specific colonies grown on special media, smears are performed, stained using the Gram method, followed by specific tests for each bacterial group. Depending on the characteristics of the colonies, the shape and size of the isolated bacteria, and the results of the tests, the bacteria involved in various fish infections are identified. In order to determine the parasitoses, macroscopic and microscopic examinations are carried out on the fish, with the aim of identifying the parasite and the reactions they can cause on the hosts (Amlacher, 1981) . The macroscopic examination was made by naked eye, on the oral cavity, gills and abdominal cavity, where each organ was studied to emphasize potential necrosed areas, cysts, parasites, colour changes and other modifications visible by naked eye. The parasites were viewed with a 10 lens and the 5 and 10 oculars. For the microscopic examination, full preparations were used (small portions of tissues and organs), as well as crushed preparations (squashes) between the blade and the lamella, making the film formed translucid and as thin as possible, allowing the sighting of potential parasites.
RESULTS AND DISCUSSIONS
Pathological analyses revealed the presence of constitutional, bacterial and parasitic diseases in the following fish populations: turbot, sprat, anchovies and horse mackerel. The population of turbot showed the most illnesses, being affected by all three listed diseases.
-Neoplasia -Cutaneous fibroma
The cutaneous fibroma is part of the constitutional disease category and was present in turbot populations throughout the analyzed period. These diseases are defined by "pathological processes triggered by morphological or functional defects of the organism", being under the direct dependence of heredity, but also of the environment (Munteanu and Bogatu, 2003) . The etiology of tumors is complex and many factors involved in their development are still unknown. Factors known and suspected of involvement in the formation of tumors in turbot are viruses, chemical and biological toxins, physical agents, hormones, age, gender, genetic predisposition, and immunological competence of the host. Fibroma is a cutaneous tumor, developed by the proliferation of non-haematopoietic mezemchial tissue, it has a dangerous or sesille structure, with irregularly arranged conjunctive fibers in intersecting cords (Munteanu and Bogatu, 2003) . Neoplasia was present in a fairly large number of individuals, 30% of the specimens analyzed (Figure 2) . Thus, we can say that this species may have a genetic predisposition, but also that the environmental conditions in the area where it has its habitat are favorable for the developments of fibroma. Neoplasia can severely affect the turbot population in that area. The specimens affected by this constitutional disease cannot be marketed for human consumption. Aeromonas hydrophila is a short baston-like bacterium with dimensions of 0.3 -1.0 x 1.0 -3.5 / um, gram negative, mobile, oxidativenegative, anaerobic and optionally anaerobic, producing glucose gas, H 2 S positive (Figure 4 ). This infection was revealed in a very small number of specimens by the appearance of skin ulcerations, bleeding on the head and anus, pale gills, pale liver (Figure 3) . Aeromonas hydrophila is an opportunistic and pathogenic bacterium, causing secondary infections in turbot when environmental conditions deteriorate (Öztürk and Altınok, 2014) . Due to the limited information and the very small number of affected specimens we cannot say that this bacterium affects and massively reduces the population of turbot.
-Vibriosis is an infectious disease caused y bacteria species of the genus Vibrio, widely spread throughout the world, especially in fish species in salty and marine waters and rarely in freshwater fish (Munteanu and Bogatu, 2003 V. anguillarum, the main species causing the disease, is a Gram negative species, straight or slightly curved, monotricous, assorted, encapsulated, measuring 0.5 x 1.5-2.5 μm. It is oxidase-positive, ferments glucose and sucrose, does not produce hydrogen sulphide, having positive reactions to indole, mannitol, gelatin, lysine (Figures 5 and 6 ). This infectious disease affected a total of 10 specimens of the 30 analyzed, the analyzed specimens presented chronic disease, and the infection was localized on the skin, characterized by skin lesions, pale gills. We cannot accurately tell the impact of vibriosis on natural turbot stocks, because the number of specimens analyzed and affected by the bacterium is small. The entrance gateways of the infection are tegument and gills, but also oral, if the body of the fish that comes into contact with the etiologic agent is weak and the environmental conditions are pervasive, it develops the chronic condition of the disease.
-Trichodinosis
It is one of the most widespread parasitic diseases, both in freshwater fish and salt water, and is caused by Trichodina species. These cyliates have the appearance of a bloated bell or a hat with varying sizes ranging from 26 / um to 75 / um. It has a crown of holes on the edge of the bell, with it uses to move on the host's body. Clinical manifestations of trichodinosis are poorly visible, almost imperceptible in poor invasions. In mass invasions, the presence of parasites is felt on fish by their mechanical action. Thus, in the fixation and agglomeration areas, a mucus hyper secretion occurs, which, in admixture with parasites and leaky dead cells, generates blemishes that can sometimes cover almost the entire body of the fish. In case of fixation on the gills, the secretion of mucus floods the airways, disturbing the respiratory process. Fish can thus die by asphyxia. Anatomo-pathological lesions include erosions of the skin, punctate ulcerations and weak necroses at the level thereof, and in gillsinflammation, damage of the respiratory epithelial tissue, punctual bleeding, gill necrosis, mucus abundance. In turbot of natural populations, these parasites were present up to 15-20/microscopic slide, the number of affected turbots being up to 25% (Figure 7 ). The sources of infestation with these parasites are elderly fish that carry the worm, the sediments on which the eggs lay and the copepods infested with procercoids. The pathogenic action of the parasites on hosts is irritating, toxic, and depleting. Infested fish exhibit nutritional disorders, do not feed, weaken. In the case of massive invasions, fish death may also occur. The parasite was reported in the large turbots, of which the digestive tube, completely devoid of food, was full of parasites ( Figure 8 ). By fixing in the intestinal mucosa of the fish, the parasites act mechanically causing damage and inflammation, scaling of the epithelium of the injured mucosa, degeneration, necrosis, conjunctive tissue proliferation. Toxic substances released by the worms are absorbed and produce whole body intoxication. The prognosis is quite serious, given that the number of parasites is high that it occupies the entire digestive tract of the fish, as evidenced by almost all fish analyzed.
-Nematodosis
Among the nematodoses present in the studied fish species were identified: Ascaridiosis and Anisakidosis. Ascaridosis was identified in anchovies, sprats and turbot, infested with the nematode worm contracaecum nematode worm Hysterothylacium aduncum in the adult form (Figure 9 ). Infesting the hosts is done by ingesting eggs or larvae released into the water. Further, the fish that is the secondary intermediate host is infested by the consumption of the primary host, invaded by the larvae; the larvae migrate through the wall of the digestive tract and settle in the peritoneum, viscera, where they live coiled, covered by a transparent coating, or free in the body cavity. The fish species that represent the final host are infected by consuming the intermediate hosts invaded by the larvae; in the fish intestine larvae turn into adults capable of producing eggs, which, with the excrement, reach the water and the cycle resumes. The pathogenicity of this parasite consists of obstructing and damaging the digestive tract, damaging and disrupting the functions of organs infested by larvae. At a prolonged storage of fish taken out of the water, the worms come out through the gills to the surface of the body. In poor invasions, the fish bear the parasite, the effect of which is slowing the fish growth rate. Severe infestations can lead to fish death. The infestation intensity with these parasites recorded maximum values in sprat and anchovies, 20-50 parasites /host, while in turbot 5-6 parasites/host. In poor invasions the fish bear the parasite, the effect of which is slowing the fish growth rate. Severe infestations can lead to fish death. Figure 9 . Hysterothylacium aduncum identified at fish collected from the Romanian Black Sea area
As a result of this research, we can say that sprat and anchovy populations may be affected by this parasitic disease, but we cannot estimate exactly how much the stock of fish populations in the natural environment will be reduced.
-Anisakidosis
Anisakidosis is a larval nematodosis that affects many marine fish species. The diseases are caused by the larvae of some nematode species belonging to the genera: Anisakis sp. (Figure  10 ), Porocaecum sp. (Figure 11 ) and Contracaecum sp. (Figure 12 ). The fish species affected by these parasites are: sprat, anchovies and horse mackerel. The larvae of Anisakis sp. infest many marine fish species. The larvae are located in the body cavity in fish, they re immobile, encapsulated in mesenter, liver, piloric appendix, intestine, gonads, or mobile, migrating from one organ to another. It was identified in sprat and anchovies, with an intensity of 5-6 parasites/host.
Porocaecum sp. larvae are located in the muscles near the abdominal cavity of the fish, the number of parasites increasing with fish size. It has a mechanical action on the affected organs of the fish, with degenerations, atrophies, slowing the growth rate, and, if the infestation is very severe, it can cause the death of the infested fish. It was identified in sprat, anchovies and horsemackerel, with a parasitic intensity of 10-15 parasites/host. The presence of nematodes in all fish species studied may be an alarm signal on the health status of fish populations. But we cannot accurately assess their severity on fish stocks in the natural environment, because the number of fish samples analyzed was quite low, 75-100 specimens per year for anchovy, horse mackerel and sprat, the species most affected by nematodoses.
Based on the research carried out, it was found that these constitutional, bacterial and parasitic diseases have caused the following disturbances: -Growth disorders were found in all species analyzed, by slowing down the increase of weight with age compared to healthy specimens.
-Nutrition disorders in all studied fish species, that were characterized by the absence of food in the digestive tract during periods of intense feeding, inflammation and bleeding in the intestinal wall, mucosal degeneration of the gills, fatty degeneration of the liver. -Reproductive disorders have been particularly noted in sprat and anchovy, which included insufficient gonad development, low fertility rates and survival of embryos.
CONCLUSIONS
The fish species studied have revealed the following diseases: cutaneous fibroma, infections caused by bacteria of the genera Aeromonas and Vibrio and parasitic diseases Trichodinosis, Botriocephalosis, Nematodosis. The most affected species was turbot, where all the diseases determined from the analyzes were identified. Fish stocks can be affected and can reduce their number due to these diseases, with the risk that they may spread to other populations in the habitat. Diseased fish show a low growth rate, nutritional disorders due to lack of food in the stomach, poorly developed gonads. The most notable diseases were the parasiticBotriocephalosis and Nematodosis -that affected turbot, sprat and anchovy, the degree of parasite infestation being very high in a large number of specimens. Assessing stocks from the health point of view is of particular importance in the field of fisheries and human health.
